- LAY "'i““
NG DEFT OF B

Pilot Mountain State Park

An Environmental Education Learning Experfence

Designed for Orades 912 |
nnd

4

Enekd
& ’
e 450045

- — — —




“The Eartis 1s not static.
The forces that sape its surface
are at work all the time,
sowly Icaving up the mountans
and fust as slowly wearing them away.”

Duovon & Beoroow, ed




Funding for thes pedication wis generoasly provided by




This Enveronmental Education Leaming Experience
was developed by

Michacl W. Smith
Lead Imerpretation and Education Ranger
Pilot Mountain State Park

N.C. Diviaon of Parks and Rocreativn
Deparument of Envirosment, Health and Nateral Resources

o

Jomws B Mo
Crerny




Oither Cottnbetons

Park voluseoers,

Mr. Alex Gloner, CPG - Davision Goologist,
Vlcan Magerials Company |

Mr. Albent Carpenier, Geological Servey Soction,
Divasion of Laad Rewarces:

The N C. Degarmmens of Public Instrection;

The N.C Depastment of Environment, Heakh
and Nanwad -

and the many individuals and agencaes who siaed
nthe revies of this peblication

00 copurs of s pabihic Socament
wose printen] 2 3 cond of
$1.750 on SN0 per ooy

@m-‘ recyoend pagpet
RN




Table of Contents

1. Introdocthon

o [ntroduction 10 the Nocth Casobes Stale Parks SYSICm .o vvvvvrirnnnenns )

o Iptroducnon 80 Piict Mounam Stse Park 12

o [mtroduction 1o the Acuvay Packet for Piloe Mountain Suste Park 14

* [mtroduction 10 the Geologe History of Prict Mouman : 5 ol i
2. Activity Sammary A3 OV AT/ R O o A
X Pre-Visit Activity

* I How D o Form?! — I —
4, On-Site Activity

e '] Rock Aroundd the Ko . . i e N
S. Posa-Visit Activiny

o "1 Goorcrosswoed . B S——{_
6, Vocabulary 5 " 6l
7. References - . RULLIT XU . 7.1
8. Forms 1

9. Notes ... T o Ty 91




Introduction to the North Carolina State Parks System

reserving amd protecting

Noeth Carcdina’s natural
resources is actuallly a rela
tively new idea. The seads of
the conservation movement
were plantad early in the 20eh
century when Glzens were
deniad to the devastation of
Mount Machell, Loggeg
wins destroying 4 welk-known
landmask - the highest peak
cast of the Mussessippt. As
the magmaficent forests of
this male-high peak fell 1o
the lumbermen’s axe, alarmed
CRLZEHs Began W yose
their obgoctions. Ciover-
nor Lacke Craig joinad
them in their efforts to
save Mouse Muchell
Together they convinoad
the legislatuee to pass » il

y
[\./
establdung Mount Mitchell arcas

s e firsa state park of North
Carclina Th wis m 1915

ot Masrnain Sae Pt M

The North Carolina Suse !
Parks System has now been
established for moee than three
Quaniers of a century. What
staniod ot a8 ooc small plot of
pablic fand has grown into 59
progermics acrss the state, in-
chading parks, recraulion wcks,
lr.nalx niverns, lakes and naturyl

This vas2 metwork of
land hoasts somne of the most
beautful scencry in the workd
and olfers endiess recreaton
opporunities. But our state
parks system offors mch mose
than scenery and recreaton
Onir Tands and walers contan
unague and vahuabie anchaco-
logical, geological and ologn
ol resources that ane inportant
parts of our natural hontage

As ooe of North Carolina™s
prncipal conservation agon:
oy, the Dvvieson of Parks and
Recreation is responsible for
the more than | 25,000 acses
et miak wp oo stase parks
system. The Dinvesion man
apes these resources for the
safe enjovment of the pubi
and protects and presernves
them &5 a pan of the hersage
we willl Pass On b0 PencTanns
IO OCeme

An smpivtant comgoaent
of cwar stowarddep of thow
lands s educabion. Through
our mizspretaton and environ-
mmental oducalion services,
the Dyvasion of Parks and
Recrcation strives o offer

§ enlightening programes which

ead 10 an understandeng and
approcestion of our natuesl
rosources. The goal of our
enviroamental educanon
Program s o generie an
awareness m all indevduals
which cultivines respossablie
sewardshup of the Eanth

For maore snfermsaion conlact:

NLC DNvision of Parks
andd Recreation
PO, Box 17687

Raleigh, NC 276 11.7687
W TANAIR)

Augea "9




Introduction to Pilot Mountain State Park

Plll ¢ Mountun is one of

the moet visible and rocog
mzabic geologc formatxms
the peedmont of Noeth Caro

i Jis prominens pesmadies
towering abonve the surmound
ing landscape, have been o
local landmasrk since long be-
fowe the carly BEuropean settlers
inhabsted the area. The Saura
tnibe of Native Amencans usad
the pemmacies &5 4 naviguhion
wd i the area. In fact
15 2 s labon of the Nanve
Amenican nasne for the forma

.‘.l .'l N

hon., Jomeokere

Prlot Mountam becans
Nonth Carcdna s foarteenth
sate park in 1968 due 10 the
eflonts of the Priot Mosntain
Preservation and Park Com
mittee. Thas group of kocal
CHIZCES Wanied 1O coae il
thas peologic landmark would
be protected for futare gencrn
oons of North Caroliniass
Today the park weals 3,703

yos. In addinos 10 the Pilot

Mownzain sechion, the park
ludes a Yodkim River sex
ton and a Samile Jong comidor
CONNSCNE e 1w sechons
Students of geology can ob
serve evidence of a wide
Of Peoiogic pwoCesses withen

the throe secthons of the park
Scheduling a Trip:

1. Please contact the park ot

Tanes

heast two works m advance 1o
make n reservaton

2. Complete the Scheduling
Worksheet kocased on page

ot Mooy Star Pk NC

5.1, and retum @ %o the peok a5 | Educanon Learming Expen

SO o ’-rnl'\'c'

X Rescarch actvaty permits
may Be reguured lor sasnpling
sctivities. If your groop plans
o cotlect any plant, animal of
minceal within the park. plr.nq
contact the park office at least
) days i advance W oteun a

el eeacation

Before the Trip:

1 Cox ppicte the pee-vist
atrvty in the Environmensal

CINe

L. The group keader should
visat the park without the por
BCipants pnoe 10 the growp ip
This will enable you to be
come femuliar with the facili-
ties and pawrke stalt, and 10 sden-
Iy vy potential peoblesns

3. The groep leader should
discuss park rules and bebay
or expectations with adul
leaders and paripants

| Salety shoukd be stresend

Aagat '



4. Evervone shoukd wear a
name tag. Please color<code
tags (for groeps ) snd cstablsh
a buddy system

S, Activities that take place
oudoors may expose partics
pants to insects and seasonal
weagher condinons. Be pre-
pared by dressing scccedingly
and weanng sunscreen o
insect repelient, (f necessary
Comfortable walking shoes
should also be wom

& The growp leader is respon
sible for obtalming a parerial
permission form fromm cock
partacipant, imcluding a list of
awy health conaderashons and
medionl meeds, An cxanmgic of
thas form 15 on page 82

7. § you will be late or need 1o
cancel your trip, please notify
the park as for ahead w1 pos-
1thle

While at the Park:

Flease obey the following
rules

L To help you get the muost
out of the expenence and in-
Crease your chance of obsen
ing wildlife, be as quiet as
possible whele in the park

2. On hikes, walk behind the
leader o all tmwes. Runming is
0ol permitted.

. Al plants sed anmasls
Within the park are protected.
Brealang plants and harming
anissals sre peotubuted n all
state parks. This allows futuee
VISHOS the samne Opporunmty
80 enjoy our satural resources

4. Picnic in designaned pionx
arcas oaldy. Help keep the park
clean and natural; do noe liner

Pl Mosstam Some Park, M

8 In case of accident ov
emergency, comiixt park sl
mmwedbatelv

Following the Trip:

1. Comnplete the post-visat
activity in the Envirconmental
Education Leaming Expeni-
ence packet

L. Build upon the field ex-
penence and criourage parti-
Cipants O seek answens 10
questions and peoblerns
encountered af the park

3. Relate the experience 10
classroom actvtics and
carrculam through reports,
projects, demonsartions,
displays and presemabons
4. Gove tests or evaluations,

i appropnade, 1O determene
if ssodents have gained the

desired Information from the
experionce

S Fle o writien evaluation of
the expenence with the park,
Evaluanos fomm are svailabie
0 e activaly packet on page
53

Park Information:

Pilot Mountam State Park
RL 1 Bax 2|

Pmnaclke, NC 27043

Tel (910) 325-2355

Fax: (910) 325.2751

(Office Hours:

Yosroound S 0am -S5S0pm
Monday - Friday

Hours of Operation:

N - Feb 100 2
Mar, O 2400 2 m
Agr, May, Scp 30 am
Jun - Aag 300 am

U0 s
700 g
B0 pom
VIO oo




Introduction to the Activity Packet for

Pilot Mountain State Park

he Earvronmental Educa-
tom Leaming Expenence.,

Jomeoker Geology was devel-
oped %0 provide environmental
education throwgh a senes
of hands-on activities for the
classroom and the ouldoor
settang of Pyiot Mosegain Ssate
Park. Thes activaly packet,
designed for grades 9 - 12,
moets establabed curmculum
objectives of the Noeth Carno-
hina Department of Puablx
bostruction s Standeed Course
of Study. Three types of
activities are included

1) pre-visat activity

2) on-sAe actvity

3) post-visit activity

The corsite activity will be
conducted af the park, while
pee-visit and Post-viss acuvi
ties are desagned for the class-
room.  Pre-vist activities
shoukd be introduced pior %o
the park visit so that students
will have the necessary back-
grosnd andl vocabolary for the
on-ae activities. We cocour-
MEe YOu 80 use the post.visit
actrvitaes 10 renforce Concepes,
skills and vocabulary leamed
i the pre-visie and on-see &
tvatics. These activities many
be perfurmed mdependently.
however, they have been de-
signed 10 be dooe i 3 senes
build gpon the students” newly
gained knomdedpe und expen-
ences

Pt Mosmsen Stes Pk, N

The Envicvnmental Educa-

oon Leaming Expenence,
Jomeokee Geodogy, will ex-
pose the student 10 the Tollow-
NG MKW concepts
* Classes of rocks
* Physical properties of
rocks and minerals
* Formation of rocks and
minerals
* Weathering and erosion
* Geologic process
* Rock and mineral identi-
fcation
* Rock cycle
* Geologic time
The first occumreace of
vocebedary words used =
these activities Is indicated in
hold type. Their defimtions
sre lsted in the back of the

activity packet, A list of the

I 4

reference materals used in de-
veloping the activities follows
the vocabulary hist

This document was de-
sgned 0 be reproduced, m
part or ontirety, for use
North Carodima classrooms.
1f you wish 1o photocopy of
adapt it for other uses, please
crod the N.C. Division of
Parks and Recreaton

Note:

The on-sine sctivity will reguire
blimg whach cowld expose the
seadionts 80 ot o cold condy -
tonn, 6K and mects. Acces
sitaly 1O soene o sy be
deficalt for persoas with s
abelitien. When condecting
the on- site activity, please re-
meroboy e collecting specs-
mens of any bind s e park
w prdetaied




y exammming the rocks,

mimcrals s poodops:
formatons found o Pilot
Mountain State Park, geolo-
gists have been able 10 recrcule
the sxory of husdreds of mil
lions of years of #s past. One
billion years ago, this aeca was
a shallow sea. For humdreds
of mullions of years, layer

b Moummads Sote Pak. M

upon Layer of sediinsent accs
mulsted oo the sea floor. The
pressure of the overlying lavers
of sadunced camved the forma
bon of sedimentary rocks.
sech 2 sundstone. During this
penad, there was also some
YOICamIC activity i the ascn
Approocmasedy 700 maibon
FUMY 220, MAKISS Cane up

| §

theough cracks m the Llayers
of sediments and eventually
cooded 10 proviuce granile, an
gmeous rock. Igneous rocks
ae formmed from the cooling
of kava or magma in vokani
activities. Lava is magma
that reaches the surface of
the Eanthe The type of rock
loeined depends oo the rate
of cooling and the museral
conlem,

Following the penod of
sedirment deposition and volca-
B aCtvity, B region expon-
enced 2 loag penod of rather
violent geoloic activity. The
shifling of @ Earth's secionic
plates apphied mnmense com-
pressaon on the existing rocks,
Crusheng and shearing them,
Causing a senes of folds in the
Earth. Thes senes of folds s
known as a0 anthclimorium
Even though the roxks were
comgwessed at Jow tempern-
tures, the itemal 1emperature
of the rocks mcreased. The
combunation of peessere and
heat cuning the formatson of
the antxcbnonium changed, or
metamorphosed, the sedimen-
tary and igneows rocks into
metamorphic rocks, soch as
quartzite (metamonphosed
sandstone). Today, there see
VEry few ignooas
and sedimen
Lary rocks o :
found m ),J

utp.lli _ J"\'?

=2
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s Mosream Soatr Park, MU

For the Last 700 malhion
years, the twin actions of
weatherimg and erosion have
sculpted and carved out the
preseat landscape. Wader,
the form of snow, raam and e
ware down and remonved the
less resistant rocks, such as
gnexss and schust and carmied
them, via strearms and nivers,
1o other arcas of the predmont
and also into the Coastal Plan
Quastzite, the rock formed
froen metamorphosed sand-
shonee, 18 much more resistant
to weathering than the other

types of rocks in the area. i
actod 48 & cap over the undes-
lying rocks, protectng them
s the surrounding landscape
was wom away. The resultng
pinnacie formation o Known
as 2 monadnock. Pilot Moun-
Galn 15 8 spoctacular example
of this phenoswenon, masy
monadnocks are simply ndges
o rocky hulls

Today, you can waness
ooe bilhon years of history
at Pilot Mountan Stae Park
[ addition, you can see goo-
logic hessory bemg made =
the sedimen depositzon i and
akong the Yadkin River. The
sand, sei and chay of today
coukd Be the sedimentary
rocks of the Earth in several
hundred nuilion yeass, or even
the metamoephic rocks of
1000000000 A D!

Aspw TV



Activity Summary

The Tollowing outline provides a boef summary of each activity, the magoe concepts intry-
doced and the obypectves met by compldetion of the acovity

L. Pre-Visit Activity

The pre-visit actvity will introdace the students 1) the concepts of rock classes and how exch
el 18 Tormed

’ . - - - -
I How Did it Form? (page 3.1.1)
The methods of forming sedimentary, igneosss and metamaorphic rocks will be exploered
= AR | i
xrmugh A vanety of actuvities, including Liverning sodaments s an S, « nu&,mg an) mctame:
phosang crayon [rapments

Major comoopts;
* Formaton of rocks
* Sedunentary rixck
* lgneos rxk
o Metamorphe ik
* Rock cycle

Objectives:

* Descnbe horw sedumesmary rock s foemed and naene wo common sedienentary rocks
Descnbe bow igneos rock o Tormed and nasne two Ccommon 1pneous rocks
Desconbe b mctamonpiac rock 1s foomed and name two common metaenmorphuc rocks
Describe what happens 80 rock when powerful forces within the Eanth begin o shift, move
and comgwess sediments

Descnbe the rock avcle and how rocks “orvele™ from one
rock Clisss 50 e neat

Nt Mosstan Stae Pl NC 2 1 Naper 1P



IL. On-Site Activity
The onesite activity will give the stodents an oppomunity 10 view vanoss geological foemations
and types of rock found withun Pilot Mountan Stse Pack.

1 Rock Around the Knob (page 4.1.1)
The instructor will conduct 2 hike aloag the Jomeokee Trsl, ssopping at designated arcas
obsorve and discuss vanous geologic factoes relating 1o the foemation of Pilot Mountain.

Objectives:
* Hypothesize the goologic history of Pilot Moustain State Park by lcarming about specific
fandorms and rock types.
* ldentify one type of rock formation that indicates sectonic plate activity.
* Observe and st seven examples of weathening.
* Explain the ifference between chomical and mechamcal weathenng.
* Observe and explaim two goologic formations that indicate a past aquatic eanvironment.
* ldemtify seven rocks and minerals thae are commaon o Pilot Mountain.

I1L Post-Visit Activity
The post-visit activiey will reinforce the vocabolary and concepts leamad in the pre-viss and
OnN-ie KUVILCS.

1 Geo-Crossword (page 5.1.1)
In completing this challenging crossword puezie, students will utilize the new vocabulary they
leamed 0 the previous activities.
Major concepts:
Fomuation of rocks and mencrals
Classes of rocks and mincrals
Geologic processes
Rock formations
Objectives:
* Name the three rock types and the processes by which they change from one 10 another.
* Know the difference between weathenng and crosson, and the major agensts cassing cach,
* Name three types of '
* Name foer geclogsc formations foundd a2 Piloe Mountan Suee Park

Nt Mosstan State Pt NC 2.2 Asgust 1934



Pre-Visit Activity “1

How Did it Form?

compoution sd bebavir,
eOhomscs, poophysacal
[

* Cormsmencation Skalls
pan heral sfoenatoo rom
iewing

Lecaion: Clasvwrinns

Group Staw:
0 sradients, clai slae

Esthnated Thme: 00 nususes por
ativaty

Apgrepriate Season: Aoy

Credits:
Gromp Cs activiry has been
sdapaed rom "Codor Me
Metarmorpiuc™ bry Dossdd L
Badd, The Sciemce Toauler,
Apol 1990, pp 2120

Cycke™
Provded by parks ok specumens

. Major Concepts:

* Formation of rocks
» Sedimentary rock
* lgoeous rock

* Metamorphic rock
* Rock cycle

Ohjectives:

* Desonde how sedimentauy
rock o formed and name
o common sedimentary
rocks

* Descnte how igneous rock
s formed and namne two
COMmenon pneous rocks.

* Descrsbe how metamorphic
rock s formexd and naene
WO common metamonphie
rocks

* Describe what Bappers 1o
rock when powerful foroes
within the Eanh begin wo
shifl, move and compreas
sediments

* Describe the rock cycle and
how rocks “cvele™ trom one
rock class 10 the mext

Educator’s Information:

he stodents will simulage
the formshon of cach
of the three clioses of rock.
Dvide your class imo theee
growps. I e ponmats, have
cach group perform each of

PO Mousan Saa Pk, W

the experiments, othernise the
three groups will cach perfonm
one of the expenments, sienul-
tancously. If the proups per-
fowm their experiments simul-
tancously, bave them explain
their experiments o By other
prosgs. Each group should
reserve some of the malenal
they usad 80 muake thew “rocks,”
O (hat the rest of the class <an
gt a betier sense of the change
that ocoumed

Thus activity has two pasts,
In Pant L, the students simulate
the formation of cach of the
dilerent Chasses of rock. Geoup
A will simalate the formation
of sedimentary rock by layer-
i sandd o an aquanum. Group
B will simulage the formatson
of igneous reck by making
peanut beinle, Geowp C
will ssmulage the formation
of metamorphic rock by
“weathertng ™ s crayon
(igneous rock) o sediments
which eversually are com-
peessed im0 “metamonpee
rock”

In Part 1, the soadents will
kam how the differem classes
of rock are related o each
other, The ssadents will

| have the oppoctunity 1o

examine sctusd

suvpdes of cach
of the rock classes.




Student’s Information

rock s an aggregaie, Of &

composite, of minerals
Some rocks may comsast en-
trely of one uneral, ke 2
Gaarmond, but most usually
consist of a few magor, o o
sential, minerals along with a
ssnber Of MUROE, OF a0y,
minerals. Geologaas have
been able to put together a
record of the Eanhy’s hestory by
leasming the process by whoch
rocks chasge. All rocks fall
10 theoe classes whoch e

Mhoe Mooerais Sear Pk, M

4 *
- e ad 4 Wbt
.’ r

named accoeding 1o thesr on
g, These classes are sodi-
mentary, igneous and mets-
morptuc. Thus activity will
gIve you the oppoetimty 1o
stmubiie he [ormanon of one
of the different classes of
ocks

Sedimentary rocks are
foemed from loose sediments,
washed mio stredens and nv
ers, that settle adoog the nver's
CoUrse Or Mt the nver's delna

A
. . ﬁ l
i
These sediments may be the
weathered and eroded rematns
of older rocks, or they may be
ceganic, derived from bving
things. Weathering o the
peocess which breaks down
rock o sediments; it may be
mechanical, wuch as abosion
o lreczang, o chemical. when
the mioerals in 2 rock react
00 atr o water and dssolve
Erosion canes the weathered
matenials wway by wind, gray
g2y or !&.mm_: waler. As o

Augae 1904



mssierial pules up over time,
pressure on the botsom layers
Increases, compactang and ce-
mernting the kayers together o
eventually foom sedomentary
rock, An exampie of this trype
of rock e sandstone. Sedimen-
tary rock and metumorpbosed
sodimentary rock are the rock
types i which fossels of plass
and animals are found. Fossils
are formed when plants sad
asmmads are surroundod by st
The oeganic matersal in the
plangs and snsenals is showty
chemically cluaged %0 rock-
type matrices. Examples of
this include coal (from swamp
plases ) and petnified wood
Sedimentary rocks usually
have a layered or bedded ap-
pearance. In fact, they may
even show ripple marks o
mudcracks, thus revealing the
environment where they were
formed.
Igneous rocks arc classfied
by their 1cxore, mineral con-
tent and onigin. They all cooe
from magmas. Magmas are
molten mixtures of minerals,
ofsen nch in gases, found deep
bedow the Earth's surface.
Ipgneous rock has two foems:
intrasive and extrasive, [ner-
sive igmeous rock is formed
when magma never reaches
the Eanh’s sueface but cools
slowly within st. Gramute is a
good example of this type of
igncous rock,  [ntrusive rock,
such a8 gramate, becomes ex-
posed on the Eanh's surface
due 1o erosion of the soil

and rock above . Extrusive
igneous rock is formed when

P Mousmaia Saer Pt NC

miagena flows or spews out of
a volcano or crack onto the

Earth's surface. In this stage
i is called lava. Lava on the
Earty's surface cools much
faster than the intrasive form
trupped bencath the surfice.
Thes difference in the rute of
cooling causes differcnt rocks
to foom. In fexure, 1gneous
rocks range from those with
Lurge crystaly 10 ghissy rocks
with no crystals o all  Tgncous
rock mever contains fossals.
Temperatures which are high
enough 30 med rock are also
hegh enough to bum up sy
cegansc matier, plant or ani-
e, s well js fossilszed
rocks.

Metamorphic rocks are
formed when heat and pres-
sure change the maneral com-
position and grain size of
Wpooous and sodimentary
rocks. In rocks that have

RN

the mineral Lyyers may be
folded. An example of mota-
eocephic rock found in the
park is quartzite, which is a
harder, more dense foom of
sandstone that has been meta-
marphosed. In fact, the whole
top of Pilot Mountain s made
of uartzite.  Sinoe quartzase
is formed from sandssone,
which & a sedimentary rock,
sandstone i callod the “parent
rock™ of quartzone.
Sodimensary, igneous and
metamonphic rocks are afl
related o one another. Each
type of rock can be weathered
and eroded 10 Toem the sodi-
ment that, when compressed,
will become sedimentary rock,
Sedimentary and ignoous eock
can be changad mto metamor
phic rxck theough extreme
heat and pressure. Likewise,
tgneous, metamonphee and
sedimentary rock. when sub-
Jected o extremely high sem-
permares, cam melt 1o form
the constituent materaal of
ship between the rock classes
15 known as the rock cyde.

Avgoa |08



Instructions:
L. Distribute the Stadent’s
Information to cach stodent.
Afer the stadents have read
the informaton, discuss any
QuUestions Of comments.
2. Dyvide the class sto @woe
groeps. Groap A will be re-
sponsible for the sodunentary
rock sinsslation: Girowp B, for
the igneous rock simulation;
and the Growp C, for the
mctamorpbec rock simulation.
X Distnbute the necessary
maderials 1o cach group
4. Distibuie the appropriale
worksheets 10 cach group.
& After each groep has com
picted #ts simalation, it should
present ifs pesults 50 the rest
of the class.
6. Following the group pre-
sentations, distribute the Rock
Cyele worksheet 10 2l sta-
donts. Discusss the queatons
in Part IL
7. As a class, et the peanut
beatle made by Growp B. This
is, of course, optional
Part Iz

Set up work statsons arossd
the classroom. Review the
oeigins and appearance of the
throe rock chasses, then show
the students exampies of sedi-
Enetlary, (acous aod meta-
marphic rock. Following the
review, divide the students
w0 Baroe growps. Have each
group “make” one of the
classes of rock. Following
ther individual activities, have
each of the groups present
their experiment 1 the rest of
the clasx

P Mosnais Same Pk NC

Group A: Layer on Layer-
Sedimentary Rock

L. Ml your ageinum about
halfway with waler.

L Very slowly. sprinkic scene
clay sod (or whatever material
you are using) ioeo the
Muanum

X Allow 2l of the matenal o
setthe 10 the botorn, (Timing
will vary depending oo B
matenial used; penerally it will
ke about one minuie. )

4, Afier the first layer bas
settied, add o luyer of sand
(the second mascrial). Then
add coe or two leaves, close w0
the ghass, 1o symbolize fossils
embedded in the sodimentary
rock. Continue malamg layors,
altermnating the clay and sand
mstorialy, until there 1 2 mand-
mwam of cight layers. Remem-
ber 1o let the sodl or sand setile
for abxxst & memne before
adding the next laver.

&, Afier the finad layer has
settied, observe the results in
yout aquanium s make a
skesch of the aquarium with
its defferent layers on the work-
shoet (Question #1). Be suee
10 include the Jeal fossil in
6. Tuke a suff peece of cand-
board or semilar natenial and
place it through the layers 1o
the bottom at one end of the

A
7. Hypothesaze whid will hap-
pen 1o the boazoatally layered
scdiments when you push the
cardboard lowards the other
end. Write down your hypath-
o on the worksheet (Ques-
non #2),
8, Slowly move the cardboand,
horszontally pestang and com-
pressing the Layers of sand
nd clay. By doing tes you
are champag the posation of
the layered soul that was Je-
posited in the sl water of the
apuarium Thas change m po-
sition of the sediments can
be wsad 10 represent the
rocks in the Eanh that

AR



e tokded. FBaulved o)
changed by movement im the

Which most chosely resembles
the results of your expen-

label the new peologic forma.
boos by observing the folded

Barth’s crust. Folds tltsand | ment? Answer Question #3 on | layers through the sade of the
faults arc all formations caused | your worksheet aguanium {Question #4).
by crustal movements. Refer | ¢ Dryw and write down the 10, Complcte the rest of the
10 Figure | for ilbestrations of pesaalies of this compression and | questions on your worksheet,
cach of these formatxm
Figure 1 anticline
a. Rocks eplifted and fokded, Sync line

w0 the beds create anticlines
and synchmes

tilt

b. Rock uplified and tilted so

lhrlvd\md.mmgk'ulx

Pkox Mosamaie Saw Pk, NC

115

Augast 190




Figure 1 (cont’d.)

¢. Rock shufted and broken
s0 the bexds have a faul

fault

NN

Group B:
Cooking Volcano Style -
Igneous Rocks

Safiety Notw: This activay
imvolves heting water and
candy w0 hgh weanperanures
Exestise caution, 10 prevesd
bures or scalding.

L. Progare your xenolith cony

ponent by Blancheng 2 cups
enrossiod peanuts (caw Span-
wh peanuts will oot noed
blancheng). To blanch, cover
the peanuts with houling waley
for 3 munuies:, then nun oodd
waler over them. Remove
copting. Camplete Question
#1 on your worksheet. Be
sare 80 sample small anounts.

PYor Moummam Soste Pans NC

2. Grease cookoae sheet, Coms
plete Question #2 om your
worksheot

thetimcencter. (INote. Put the
candy thertoometer into the
sugir maxtare before it heats
up ) Remmonve the skillet [rom
the heat whale testing the tem-
persture. Cook 50 the soft-ball
stage (2387 F), whech ts abenost
cold when you consider thet

P natural lova is hemted o tem-

A Measare and comiune the
mineral constituents (2 Cups
sugar. | cup s com symap,
and | cup waler) = a heavy
skillet. Cook slowly, using
the hot plate, saming until the
sugar dissolves. COheck g
temnperature wang the candy

AN K

peratures betwoen XX F and
12000 F

4. Add xenoliths (2 cups mts)
and an addonal meneral (14
teaspoon salt) 8o the mixture
and continue 0 heat, checking
the temperature using the
candy thermometer. Cook %0
hand-crack stage (290°), stir-
rng cosstantly  Remove from
heat

Avgwsa H



S, Add the fimal mancral con-
soeoents (2 tsp. batter and
1M tsp. baskang sod) and stir.
Mixture wall bubble, like gas
escaping from a volcamo. Poor
onto greased cooloe sheet,
Cool partially by kfting around
spatula moving under mixture
w0 o doesn 't stick. When firm
bex still warm, turm over. When
cool, fracture, or beeak into
pacces. Complete Question #3
om your worksheet.
6. Discuss the following poants
dunng your class presentstion:

Some of the rocks that
formed the Saurstown Moun-
i, of whach Pidot Mountan
State Park 1 2 part, sre the re-
sult of spncous rock foemation.

Through the making of
ing changes the stracture of
rocks. Just as the sugar stants
off 25 a sohd and is changed by
heat into a bguxd, magma i
solad rock, with sedementary,
igneous or metincrphic on-
ginss, that has been medied be-
low the Earth’s sseface. When
i reaches the Earth's surface
it called lavn, The mincral
content and the rate of cooling
of the lava or magma deter-
mines what tvpe of igneous
rock is formed.  Peanut bontle
compares %0 spmeous rock
many ways

* They both flow very
casily in their liquid state.

* Lava and magma will
flow over and sround rocks

Mkx Mosmmaia Ste Pk, NC

Just as the britthe wall surround
the peamts m this activity.
Rocks thas are sunrounded by
lava but retain thew integrity
and are not melied are called
xonoliths. 1o this actrvity the
peanuts represent xenolithe

* Both the "tk and lava
change from a ligead o a solul,
state very guickly.

« The heating and melting
of the “ingredients™ of both
peanut beinde and rocks causes
chaoges m them, chemucally
and physically.

Cover all desk sops with
newspaper. Make sure yoo
have a sheet of wax paper,

a pocket pencil sharpener or
canot pocler, and four cravons
(each a different color). The
Crayoms pepeesent sedmentary,
igneoes and metamonphie
rocks, and the pencel sharpen-
ers represent weathenng
agents. Carcfully shave cach
of the crayoes with the pencl
sharpener, keeping Al of the
fragments in a small pile.

August |9V



Ereedon and Sedimentation

Omnce the rocks have boen
fragmented, they wre asaally
moved By soene force of ero-
ter and wind. Here, you act a5
the ercaave forve, Place all the
weathered rock fragments in
four separate pales, one color o
aptie. Take the bolr out of the

muddie of the “Metamorphic
Machine™. Cover one end of
the pape with maskang Lpe and
then carefully put in one kiyer
(same color) of weathered
sedunents about 172 inch deep.
AG an addtomal layer of
different colored weathered
sodunent. Neat speinkle soene
glitter oa e of the socond
ing layers both of different
coloes, like you did before.
Record your observations
by completing Question #1
on the “Hard Rock Cruyola™
worksheet

Sediments/Sedimentary
Rock Simukation

Put the bolt hack into the
pipe with the larpe end touch-
ing the sediment inside the
pipe. Now, press the other end
of the bolt &5 hard a8 you can
with your hand. Be sure the
end of the pepe (with the muask-
ing tape) 15 resting flal on the
tabde. Afer you have com-
pressed i as moch as you can
using only your hand. care-
fully remove the tape from the
bottom of the “Metamonpto:
Machine™. Showly, push your
'\ednmyml"ww

Metamorphie Rock
Simukation

Carefully put vour “sedi-
mentary rock” back oo the
ppe. Replace the tape on the
bocom and put the bol back
m the 1op, Place the “Meta-
morphic Machine™ so that the
botom (coverad with masking
tape) is flat oa the flooe To
ch.ggwu"-ahm
Pk’ into “mnetumonpliic
rock”, much mre prossure
willl have to be exerted. There-
fore, wang the hammer, com-
press the bolt into the pipe as
baard as hard @ you can. In
reality, as the pressure decp
withan the Earth increases o
make real metamorphec rocks,
he omperature MCTeRses s
well, Asemgperatuse chasge
s probably cocurning m this
activity, but can’t be measured.

Remove your “mctamonping
rock” from the pipe and cage-
fully shice it domn the mikile
s0 the lavers cam be scon. No-
o the layer of ghtter you
added. This symbolizes layens
of mica Is vour “metamonpioe

l rock” stromger

-
Y :
' !

or weakier along the mica
layer? Asswer question #3 on
your worksheet.

Remember that metamorn
phic rock may become con-
waed s appearance. It may
actually Now ke a plastic ma-
terial in response to the poes-
sure from the rock boad above
and crustal plate movement.

Place the newly-made
“metamorphic rock” with the
“sediument” fragments and the
“sedimentary rock” previousdy
saved asade 10 shage with the
rest of the class.

Part 11:

the demonstra-
boes, exameme the Rock Cycle
Worksheet and notice the
interrelationalup between the
three different rock classes.
Discuss the following ques-
toes with the rest of the class.
L. What are the two Sungs
necessary 1o chasge igneous
rocks into ic rocks?
What causes these foroes?
2. Mectamorphic and sgncous
rocks mre chasged into sedi
mentary rocks through weath-
cring and crossom. What is the
difference between weathening
and eroson” Whant are the rao
types of weathering? Name
three agents of erosion.
3. What are sodimentary
and metamorphec rocks trans-
formed imo before they be-
comne igneoas rocks” What
has to happen (0 this material
o 10 make it become a nxck”?

£\
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Rock Cycle Worksheet

The samvamunt of 0 carth s
v and O trrmwrabas v ol
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Group A: Layer on Layer Worksheet

L. Dreaw the newly formed “sedimentiury rock”™ with fossl

2. What do you hypothesize will happen 10 the honzontally layered sohiments when pressed
from the ssde?

3. What actually happenad?

4. Inthe space provaded M e botlom of the page, deaw the compressad “sodmentary rock™
and labwel the geologic formations covated by ghis proces

& Labed the layer which is the oldest
6. Label (he layer which is the youngest”?
7. Why are the lavers deposited an paralie! layerns?

&, Can the sediment be evenly layered on a slope?
9. Can the secliment be Liyored vertically”

10 i1 the Lavers are shefiad belore they soludify, what happens?
1L What happens when the kiyors aoe shafted after they solihfy”

12, What do the keaves repecsent?

Pt Mosrtam Sase Pard N 1110 Asgant 19908




Group A: Layer on Laver Answer Sheet

L. Draw the newily foomed “sedimentary rock™ with fossil

= What do you hypetheszze will happen (o the honzontally layored sediments when pressed
froen the side? Tl sexlimeny Lavers folded and became nippled

X What scusally happened?!

4. In the space provided at the botsomn of the page, draw the compwossed “sedimentary rock™
and Label the gealogic formations creased by this process

K. Label the layer which s the oldest.  dotiom kiver
6. Label the tayer which s the youngess T &op kaver
7. Why aee the layers deposited im parallel layers? D S0 gravivy and the even distribation

of seclamenty in soll wasex
8. Can the sediment be evenly layerad on a slope™ o

9. Can the sedimment be Bayerad vertcally? no

10, If e Lavers are shifted befoee they solidify, what happens” ey get jumiledd and do mot
sl kpvers clearly

11, What happens when the layers are shifted afier they solidify? They fold and fosl

)

P Mournasn Soae Park, MO 31 Asgrast 1V
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Group B: Cooking Volcano Style

L. Take a small Oless than 178 15p.) taste of cach of the peanat bristle constitluents. These
represent the Jiffesene minerals that make vp a sample of igneows rock

Constituent Taste Description

supar

synp

wWalcy

butier

nuls

sak

haking sxi

2. Draw ihe “spncous rock™ prioe 10 applying heat 1o hguefy it Try 1o show the “mineral
comituents” in the dravwing

X Dyvaw the “igneous rock™ afier heat has boen appliod, the gases escapod and ihe "Tava™
coolal. Be sure 10 show “xeoodeths”

4 Describe bow the “rock™ champed chemically and physically m strucoare, textuee and tasie

N Mosman Ster Pt NC LN Mgt 1950



Group B: Cooking Volcano Style Answer Sheet

L Take a srmall Oess than 178 tsp.) taste of cach of the peanut brintle constiteents. These
represent the different mincrads that meakie up a sample of igncous rock.

Comstitisent Taste Description
bt el

syrup mvet

waler ".QLM

beatacr greasy arud salry
Pats eIy

sl xalry

baking soda Wner

2. Drarw the “igneoms rock™ pnor 10 applyimg heat o0 hiquety it Try 10 show the “maneral

constituents” in the drawing ”

g

A Draw the “ignecus rock™ afier heat has bocn appliod, the gases escaped and the “lava”
cooled.  Be sare 1o show “wenoliths.”

4. Descnte how the “rock™ changed chemically and physically i structure, sexture and taste,
The different mineral constitwents became one snified ok Iy had a fairly sssooth texture,

excepn for the xenoliths. It does ot saste like amy single conytitent, althouph the herte

maal resembles sgar,

POt Mosstam Susle Park, N 3113 Argeast 1904



Group C: Hard Rock Crayola Worksheet

1. Desonbe and draw the sodiments that vou weathered.

2. Draw a color picture of the rock frageents alter Tight pressure has compacted these
sediments imo sedimentary rock. Describe the hvoken edge and the Layers that sse formed

A Draw a color picture of the metamorphic rock. Descnbe the broken edge and the Layers
thae are foemed. How have they changrod wuh the adkhition of heavy peessure?

POt Mosemaie Sote Pat. NC 31.14 Asrwa 19704




Group C: Hard Rock Cravola Answer Sheet

L. Describe iand draw e sodaments Bhat you \M‘.;lhﬂt\i/\
s@"»

4 -f(/m{

2. Draw a color picture of the rock fragments afier light peessure has compacied these
sedimenty into sedimentary rock, Describe the broken odge and the layers that are formed

X Draw 3 cokr picare of the metaumorphic rock. Describe the broken edge and the layers
that are formad, How have they chasgped with the addition of heavy prosaare?

P Mysmmam S Pak. N 3114 Adgrund g



On-Site Activity “1

Rock Around the Knob

* Comumunecation Skills gan
Sterd sformmation foen
Viewing

o Ouddance . derw reasooabic
concusons fooen infonmetos
found in vanows soarcoy

Location:
Samnst Area, Joeneokee Trad
o Pybot Moertan State Park

Groep Stre:
M) soadicrns of lews, clans sure
(Ranso | imsarecior pex 10
studenta )

Fatimated Thae:
45 minwstes o | boer

Appropriste Season: Ay

Materiaby:

Proveadied by the parks sock and
mincral specimens found &
ot Mosrsan Stase Park, oa-
srmpics of the Bree bedit rock

Major Concepts:
* Rock formation
* Rock peopertics
» Weathering aod crosion

* Topography and mapping
« Landfonss

Mot Mosrean Saate Park, N

Objectives:

* Hypothesize the geologic
hestory of Fadot Mountiun
by lcarmang about specifc
land forms and rock Lypes

* ldestuly one type of mck
formsation that indicales
lectonic plate activity

* Observe and bt seven
crampios of weathenng

* Explain the difference
between chemical d
mechanical weathenog

* Obscrve sd cxplan two
geologic formataons Bl
Cate u past agualic
cnviroeenent

* [dentify seven rocks and
munerals Sl are Comenon
o Pilot Mountan

Educator's Information:

Be activity, “Reck Around

the Knob, ™ takes students
on & 34 muile hele on 2 rocky
trasd called the Jomookee Trul
At 15 numbered stops, the ste-
dents will study =nd answer
correspondng @gaesbions o
their Geobogy Fickd Notcbook,
Students can work indepen-
dently sad do not necessanly
have to walk the trasl an chro-
pological csder as Jong & the
o smnber commesponds 10
the cormect stop rumber in
the field guide. They shoukd
firwsh e 173 oumbered stogs
om the trail first, The acuivaty
wil] fiekh ot the Listle Pin
macie Overlook where the
students will complieir stops
1dand *15

411

The truil begeees st the
Jomeokee Truil sign and slopoes
dowrward along the northem
base of the Latle Pinnacle. b
thon levels off s the “saddie™
area s begins %0 ascend 1o-
wards the Bag Pinnacle. The
traed continues around the Big
Pamache, returmng to the con-
junction of the trul just above
the “saddie” arca. At dus posnt
(he trail takes you back to the
head of the Jomeokee Trail.
The Limle Panmacke Tl be-
gns approximsalely Nifty foet
10 the Jefl and leads appeoxi
malely two hundeed vieds 10
he overbook arca

You may waet to dhvide stu-
dents o ieams comsasting of
theee to four students.  Stress
tradl safety ar all teves,

Angpes 1994



Instructions:

1. Proe o amiving a8 e
park, copy the Geology Field
Notebook for cach soadent

L Take the students 1o the

= heginnung of the Jomeokee

Trasl. Review wigh the sty-
dents the following park rules
and regulations

a. Be as quict as possible
whade i the park. This will
help you et the mwst out of
the expenence and increase
your chance of ofwerving
wikdlile

Nt Mosttan Saie Pk M

1.2

b. Rock clisnbing s mt
permanied. No rocks are 10 be
removed from the park

¢ All pl.mu and amenals
withes the park are profected
Injunmg and removing plants
or anumals sre peohubitod n all
state parks. This allows future
vistors the same oppostunity
10 SOy 0NN naur] Fesomrces

d. Help keop the park clean
and naturad by not linenng and
by properly disposang of sy
Itter you find.

¢. In e of accident or
emergency. contact park ssaff
tmmvecatedy.
A Dustnbule a Geology Feeld
Notebook, clipbosed aad pen-
el 1o cach soadent, The stu-
dents need 10 huke along the
Joeneokee Trul, ssoppeng at
each of the 13 manbered stops
Each stop s descnibed in the
notebook. After completing
he |3 stops, the students
should prococd o ihe overlook
arca om top of Lattle Pinnacle
There they should complese
the numbered stops relating
to the Little Pinnacle overlook

4. At the conclusion of the
activity, as a class, discuss

the studeres’ observations and
AW

Anpt |99
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here and write down at least one cue, from your fleid

Augest |9

3. Notice the soil. It will be compared (o the soll &

stop 12,

Pt Mowrtam Sae Pt NC
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|§a~t Nk.._&« Nﬁg oalborl

tegin by orlenting yoursell at the overfook. As you
ook strakght ahead o Big Pinnacie, you are facing cast.
Natice the Layers in the rock that makes up Big Fin-
nacke. As you leamed at Stop *7, the layers are a clue
that a beach emvironment may have been in this spot
af one time. You magy see some lame black birds cir
cling Bk Pinnacie. These are vultures, who are year
round residents of Pilot Mountain. Look slightly to the
left of Big Finnacie to see two other mountains, The
closest one Is Sauratown Mountain, The father moun-
Lain, with two peaks i In Hanging Rock State Park. The
lefl peak s Moore's Knob and the right one is Cook’s
Wail.

Tum your fleid notebook o that the cast anow on
the compass points to kg Pinnacle. Now, you should
be able to determine where north, south and west lle.
Look north to the mountains on the horzon. These
are the Blue Ridge Mountains which lie mostly in Vir
ginia  Prom Lhis point you can see why the Sauratomn
Mountains are called “the mountains away from the
mountains.” Winston-Salem lies to the south of the
overlook. 1s it clear enough to se¢ any of the tall bulks
ings? They are about 25 miles away. BSetween you and
Winston-Salemn runs the Yadkin River. &t looks like a
thin line of mudady water. The Yadiin River begins near
Blowing Rock, NC and emptics Into the Atlantic near
Geometown, SC

Look for a small ridge southwest from you. This s
the Stonty Kidge Faull. A faalt Is 3 arack in the rocks.
It shows where rocks have moved against cach other.
This fault extends 43 miles across the Pledmont and s
further evidence of the Easth-moving activity that once
occurred here,

U

1. Color in the arrows In the rock cycle that apply to
processes that are represented at this stop.

2. Pk up a handiul of sand and hold & up o the sun
i, Notice the shiny flecks? These are pleces of the
minecral. mica

3. Draw a picture of what this arca may have looked
like millions of years ago before weathering affected
any of the rocks,

4. Mow, draw the outline of the two pinnacies over the

dranwing you did In question 23, Where do you think all
the weathered sediments went?

5

i
E
:

POt Mowmsass Stte Pard . NC
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s Stop®13 Plants & Geology s

The types of plants located In a particular area are
directly refated to the arca’s geology and how the land
has been shaped over the years. The soll type, eleva
thon, titude, slope and compass direction the slope
faces and topographly all affect the plant communities
that will grow in a ghven location, For example, the
pitich and table mountain pines prefer 1o grow ot higher
clevations, typically with akmost no soll,

1. Based on the drawings below, find an example of
cach plant pictured. Do nol pick any beaves on any of
the plants.

SOUrWOOd table mountain pine
!
\ f”: E _/ .. - p -
A’ N -
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Look up to the ¢ ovoa!ag or the Pllot. M
this paint, Big Pinnacle is abowt 125° high, with about
2 12 acres on the top. Ravens and vultures nest on
the top, which & one reason nobody is allowed to
climb on Big Finnacie. This rock formsation is called an
monadnock - an solated rocky hill, or mountain, that
rises above the sumoanding countryside. This forma-
thon Is made of quartzite, a rock that is very resistant
to weathering and erosion. As weathering and erosion
disintegrated softer rocks, the quartzite did not break
down as caslly,

Al one point. this whole reglon was a peneplain,
Of Mt awea. The Big and Litthe pinnacies are the result
of millions of years of mechanical and chemical weath

Asgun 1954

eriry, Weathering is the breaking down of rock by the 2
o

action of water, koe, plamts and chemicals. Weathering

wears down all rocks but af different rates.  Examples
of mechanical weathering are: ice wedging water seep
ing Into crachs in the rock and freering the expansion
causing the rock Lo split; and root destructions, plants
owing In crevices and cracks which apply pressure
1o the rocks causing the aracks (o widen. Chemical
weathering occurs when some mineras in the rock
react with the alr and water, dissolving the materials
holding rocks together,

Look around you and see i you can find kege rocks
laying on the ground. These were broken off the side

of Big Pinnacle. When large rocks like these fall, it Is
hnown a5 mass wasting. Mass wasting is another
result of mechanical weathering  As some of the softer
minerals holding these rocks Lo the side of the Fiot

e weathered away. eventually the pleces will fall.

Foor Mossmas Sute Pk, NC



(", GOIS Sy D
W) W00 PBQUINU ) Sigw 3oy

TN ) L) SR PUR SIOL DL I B ST ) ¢
JO qupn O 1 ABogeue Ipdin Y OSTRIDUIE N0 20 IO
dn SpeL U SO0 UOIEPLOD 1L 2 waaD p seslo sk JO Suoq

LALAO) [IJM SPUDUIME JSOL TOUMMLIOS A L) S0 O A 20) Py Bupaq 104 D HOOL I HO0U Inolk
2UNPINS JUOR! PUR SUOKISOALIOD UMD M) DM UM JO aurppd B MIp TN W0 AnOL 2ogeam Sjed
SNENLES MO DU SRONISOAILIOD NONLIYD IpuUaD AUSTI LD R} SI0) SHOEA ) JO unpid @ meap
MY STRIDURL U S SEISUILL DUT SO0 UIMMIIG 30U MO HOOGIOU oK Uy Yoo B o enped @ Mg T

S0 Jofn SUL SO JO S0 Buming g e sie
SR WO DUIOWGD S LUMOUNY RUDUIL € §F SN SUN

o.l:hiﬁxﬁo.os-ogoseo!c!eg
U0 AU AENpaeT) WOOR PAEING M) 00N (35 SHOU )] FOUIS PALINDO0 SeY
9.:8.—9::553.8!893%5!:

S— VAT AIMOJYD) 7] A01S we— .ow_z!a!.:oiao!.aggblé .

(R



e gt&u §§Nu|

Tree Style
Al Stop *8, you leamed bow joints In the rocks
are formed. AL this stop, you can sce how trees Lake
advantage of these joints. As the tree grows, the roots
pand, everdually breaking off more rock. This par

ticular form of mechanical weathering s known as root
destruction.

1. Why would roots “choose” 1o follow the joint?

2. Skelch a picture of the mechanical weathering at
this stop. Is this form of weathering still occurning?

Why or why not?

— §th gh?::gnl

Look at the numbered rock. This type of roxck is
calied a conglomerate. Conglomerates are made of
different types of rock materials that are cemented
together in running water. They are found in ocean
and river environments. Now talke out your magnifying
ghass and Jook closely at the blue, glassy material in
the conglomerale. This is blue quartz. Quarnz s a
mineral, and like all minerals, has a typical environ-
ment in which It is formed. Quartz often originates In
lgneous rocks.

sl

1. What might the presence of the conglomerate tell us A~

about the geologic history of Fike Mountain?

2. Presently, there are no igneous rocks ot PRol Moun-
tain. Yet, there Is quantz here, Where are the kgneous
rocks that would have produced this mineral? (Hint:
Think of the rock cycie. )

st Mosntan Stee Park, NC
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2. Oxygen combines with lron to form lron oxkde. Is

2. What are other effects of ackd predipitation on the

ot Monetians Sude Park NC
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Post-Visit Activity “1

Carrioslum Objectives:
All Gradex:

* Eaeth Scierce Eanh's
COmpOoutn and dehun
tectons, goopiyical
PooCTRMe

e Commumonoa Skils
vocabalary

Location: Classeoom

Group Sae:
30 studests, Class sae

Estimated Thine: 9 susuey
Appropeiate Semon: Any
Maderials:

Provadod by the educasar
Per stedenr: crosswond purrv

pon'ponl

Major Concepts:
o Formeution of rocks and
muncrals
o Classes of rocks and
imnemls
*Goologi processes
o Rock fosmalions

Objectives:

* Name the three rock bypes
and the process by which
they chamge [rom ooe 8o
uncther

* Koo the difference be
twoen weathening amd cro-
o, and e maKy agents
Cassang each

* Name three types of wealh-
cnng

* Name four peologe Toema-
tons found a8 Plot Moun-
tain Saate Pk

oot Shoceraes Seats ek M

Edocator’s Information:

e PRpOse Oof Uns acovet

i for roview of vocaba
Lary words used throughons

the packet

Instracthons:

| l Hatnebane Ihe Crveswond
r‘l.‘.’la‘ o cach stindorst

1. Have the studens o 4"(."L‘|('
e crossword puzzie, wang
their fickd notebooks if meces
it

X Discuss any questsons the

e nts raose

\ogumt 1



(zeo-crossword |

uzzle
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ACROSS
L Indicates changes

of elevation on 2
topographi map
(2 words)

3, Hard, inoeganic |
masieriad formed from
00 OF more mencenils.
4. Sinsation when
large chunks of rock
fali due 10 uneven
weathenng.

(2 woeds)

9. Rock that makes up
manst of the Big and
Lizke Pannacies.
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:
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10, Rock fold.

1L The Native Amenca
mame for Pilot Mountain.

1N A Kkind of plant tha causes
chemical weathening.

14 Rock formed from layers
of sodiment.

16, Plant roots cause thes type
of weathering.

18, System of “recycling™
Tocks.

19. The movement of rock
musenial by wind, water or xe.
20, Type of map that jells the
elevations of the Saurstomn
Mountains—the mountains
away from the moutains

Pl Moustan Suse Pk, NC
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DOWN 8. Rock formed from magma
1. Bvidence of a shore or near | OF lava
shore emvaoament. 12. The treakdown of rocks
2. Crack in a rock caused by | by chemical or mechanical
solicr mincrals weathering
faster.
4. Type of rock prodeced
when other rocks are subjected
1o heat and pressure.
& A sevies of folds in the Earth.
6. Large crack im the Earth
caused by rocks moving
agamsd cach other.
7. Big or Little

512
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(eo-crossword Puzzle Answers

fall dese 10 uneven
weathering.

(2 words)

9. Rock that mukes up
most of the Bigand | 55
Latle Pinnacies.
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10. Rock fold.

11, The Native Amencan
mame for Pilot Mountain.

1A A Kind of plant that causes
chemical weathering.

14, Rock formed from layen
of sediment.

16 Plant rocts coase this ype
of weathering.

I8 Systemn of “recycling”
rocks

19. The movement of rock
matenal by wind, water or ice.
20. Type of map that ells the
elevations of e Sauratown
Mourtains— e mountam
away from the mountains.

1. Evadence of a shore or near
shore environment.

2. Crack m a rock caused by
softer mincrals weathening
faster.

4, Type of rock produced
when other rocks we subjecied
10 heat and pressure.

§. A senies of folds in the Exth
6, Lange crack in the Eanhy
caused by mocks monving
against cach oder

7. Big or Limle

513

X Rock formed from magma
or lava

12 The becakdown of rocks
try chemical or mechanical
means.

14 Type of

’ﬁ
l&&hpwd\wdumg

and evosion.

17. Shiny muneral that is
commaon at Pdot Mosetan

Avgus 190




Anticlinoriam - Senes of convex folds,
wherein the reposal rock sorram has boen
arched spwans as a result of applied extermal
honzontal compression stresses. These sresses
produced the fokds and faults or rock displace-
ments that now form this arca-cesultng o

the Saurutown Mountess

Chemical weathering - A process that changes

the mencrals in rocks, resulung i 8 weakening
of the rocks.

Conglomeraste - Rock composed of rounded,
waler worn pebiblies usually of Guartz, comentied
by the mass of finer matenal filling the spaces
= between,

Coatour lines - The ghin lines on a sopographic
map that indicae elevanon,

Crenulation - Folds in rocks caused by pres
~are

Cresshedding - The sweeping, ac-like beds
that e at an acete sogie 10 the gencral hovizon-
tal stratification. Crossbedding reflects the
@section of wirter current flow

Crustal plates - Grasatic plates on which the
continents nide, also known as tectonic plates
When these plates collide they push up moun-
tains and create metamorphic rock due o the
pressare of their collision

Ervsion - The weanng down and carryng
away of rocks and sorl by wind, moveng waler
OF mOvIng Ke.

Fault - A becak in the continuity of a rock
formation caused by the shifting or dislodging
of the Eanth's crust. Shafting of crusal plaics
along Taults Gause carthgquakes

ot Messten Stee Park. NC &l

Faulting - [ goology. a fracture of the Eanth
mn which Biyers of rock slde up or down or
sideways aloeg the hreak

1 aait

Geadogy - The study of @ planct Earth «

the maternials from whoch ot 15 made, the
processes that act om these matenals, the
products foemed, and the hestcey of the plaset
and its lsfe-forms since sts ongn

Geodogic process - The becaking dows and
bailding up of rocks, such s weathering,

erosion, sedimentation and yolcuc actkm,
the phenoamena of how the Eanh s shagped.

Igneous recks - Rocks that form when
magma cools and hasdess either underground
(intrusive ) of above ground (extrusave ). Gran-
fe 15 a form of mtrusive igneous rock

Joint - Crack in # rock caused by sofier miner-
als weathering away.

Lava - Molen rock that sssued from a volkcano
or a fissure onto the Earth's surface

Lichen - A umigue plant that is made up of a
fungus and an alga. I secreses a nuld aced that
cases chemical weathenng

Magma - The modien msterial from which
wpoeous rocks ere formed

Aupat |'PM




of rock beeak off becaase underlying mincrals
have weathered unevenly.

Mechanical weathering - The beeakdown of
rocks by wind, water. ice. friction and gravity.

Metamorphic rocks - Rocks that are formed
‘henhe-dmd-wclhemimd
compositon amd grain seze of ignooas or
Myuod& For exampile, heat and
pressure on samdaone tums it inlo quanzile.

Mineral - An inonganic subsiance oocumng
nacarally in the Earth and having a coossstent
and desinctave ses of physical properties, and
a compositsan that can be expeessed by 2
chemecal formula

Mica - One of the common rock forming
muinerals, an important constituent of granne.

Monadnock - A hill of highly resistant nck
left as a rosadue Of crosion that stands above
the surrounding wea

Peneplain - Vast plasn of rolling hills st yet
worn enbirely smooth by erosioe.

Quartz - A hard, crystalline muncral of silicon
dhaxide, 10,

Quartzite - A rock foemed by the metamor-
phism of sandswoac. One of the hasdest and
most resistant of all rocks. This s the domi-
naedt rock of the Big and Litthe pinnacics #
Pilot Mountan Stee Park,

Rock - A satunally occuming consistent
mass of one or more mincrals; the three rock
types are named according 0 thear fonmstioo
processes: sedimentary, metamorplic and
Ignecns,

Rock cycle - The process whereby one sock
type changes into another.

Pt Mosetis Sawe Pak. NC

Sedimentary rocks - Layered rocks. Loose
sediments wash into nvers, cic., sottle on the
bomorn and begin 1o pie up. Over time, pres-
sare INcreases, compacting and cementang e
lavers

Sediments - Particles of rock sesaltung from
weathering, ranging in size from cossse gravel
10 fine powdery clay, camed mway by croson
10 eventually be deposited in streams, nivers,
lakes and occans,

Weathering - The hreaking down of rock by
the action of waler, ke, plants and chemocals.
Weathering wears down all rocks but w differ-
ont rates, Examples of weathening are:
Freepe-crack cycle - When water seeps into
the cracks and froczes, the expansion causing
the rock to spiat (oo wedgmgh
Reawt destroction - Plants growing in
crevices and cracks have rooes which apply
pressure (o the rocks causing the cracks 1o
widen. This can cause rocks 1o spha;
Chemical breakdown - Some mancrals
react with the air and witer, dissolving the
matenals holding rocks togesher,
sandl, pebbles, etc., carve away the rocks
they flow over, Groundwates, rain or snow
melt that has tricklod decp into the ground
thevugh cracks and poees in rocks, can
dissolve matertals. (Example: Linville
Caverms),
Wind - High speed wands carrying sand aed
dust shape rocks in dry regions.

Xenolith - Literally, a strunger rock, whach
was surroundad during the movement of
magma 1o form an unrelsted inclusion within
the surmounding igneous rock,

62 Asgast 1994
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SCHEDULING WORKSHEET

For office use only!
Date request received Roguest received by

1) Name of group (school)

2)yContact person

name phone  (work) (home )

addecis

3)DayMasctime of requested peogram
4)Program destred and program longth

5)Meeting place
6) Time of amival & peck Time of departure from park

7)Number of students Age ramgo (grade)
{Note: A maumem of 30 portcipants iy recommendad. |

8)Number of chaperones
(Nt Ome xchalt for every M0 stadens s recomenended )

9) Areas of special emphasis
10) Special considerations of group (e.g. allergies, health concerns, pliysical bmitations)

11) Have you or your group participaed m park programs before? If you, please indicate previous

programs atieedoad

12) Are parental permission fooms required If yes. please use the Parental Permission
- Toem on page X2,

L . have read the entire Environmental Education

Leaming Experience and understand and agree 1o all the conditions within it
Rewm w:  Pilot Mountain State Park Fax: (910) 325-2751

Rosne 1, Box 21
Pannacle, NC 27043

Moot Moo Sser Pk, NC K1 Angea 1004



PARENTAL PERMISSION FORM

Dear Parent:

Your chald will soos be involved in an excitang eamiog adventioes - an environmental cducataon
expenence al Pllot Moantain State Park.  Ssodies have shown that such “hands-on™ leaming
peograms improve children’s atteudes and performance in a broad rmege of school subjects.

In order bo make your chald’s vist 1o “natsre’s clissroom” as safe a5 possible we ask St you
peovide the following mfoemation ad sapn ot the bottom. Please note that msects, porson vy and
other potential nsks are a natural part of any cusdoor sotting. We advase that chakdren bring
appropriate Clothing (Jomg pants, ran poar. ssurdy shoes ) for their plassed activibes,

Child"s name

Does your chald:

* Have an allergy w0 bee stings of insect hites?
If 50, please harve them bring thelr medicanon and stress that they, of the group leades, be
able 10 admimister it.

* Have other allengies?

* Have any other health problesns we should be aware of”!

* o case of an emergency, | give permissson for my cheld 10 be tremed by the attending
physiaan. | understand that | would be motified s soon as possible.

Parcrt's signatare ' date
Parent's mame Home phone
(please prnt) Werk phone
Famaly Physician’s same phone
Alcrmate Emengency Contact
Name phone

Mot Mosntam Sose ek, NC £2 Aspest 170



NORTH CAROLINA PARKS & RECREATION
PROGRAM EVALUATION

Please Gake a fow moments 10 evaluae the programis) you received. This will belp us angrove
our service 10 you in the future.

L. Program tighe(s) Dus
Program leader(s)

2. What part of the programds) did you find the most intoresting and useful?

3. Wikt part(s) did you find the least interesting and usefal”?

4. What can we do 10 mgeove the programis)”

5. General comenents

LEADERS OF SCHOOL GROUPS AND OTHER ORGANIZED YOUTH GROUPS
PLEASE ANSWER THESE ADDITIONAL QUESTIONS:
6. Geoup (school) naeme

7. Dadf the programds) moet the stased obgectives or curricuium needs™
1 o, wivy?

e ———————

Please return the completed form to park stall. Thank you

Falot Mountain Seate Park
Roste |, Box 21
Pammacle, NC 27043
Fax: (9100 325-2751

TV Mossamn Stme Pk, NC' 3 Angma 1V



